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I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally //tec 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 

Description, Pages 

1-13 as originally filed 

Claims, Numbers 

1-10 filed with telefax on 07.03.2005 

Drawings, Sheets 

1 /I 0-1 0/1 0 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in th 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/br amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the Information recorded in computer readable form is identical to the written sequenc 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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report.) 

6. Additional observations, if necessary: 

V ~ d , un* f MM) ->^- ^ " Wen " V ' S,6P M aPP "° ab " i,y: 
Stations and explanations supporting such statement 

1. Statement 
Novelty (N) 



inventive step (IS) 
Industrial applicability (IA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



1-10 

1-10 
1-10 



2. Citations and explanations 
see separate sheet 
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POINT V 

V-1 Reference is made to the following documents: 

' D1 • EP-A-0 657 622 (BAKER HUGHES INC) 14 June 1995 (1995-06-14) 
D2': US-A-4 692 908 (EKSTROM MICHAEL P ET AL) 8 September 1 987 (1 987-09- 

D3: US-A-4 665 511 (RODNEY PAUL F ET AL) 12 May 1987 (1987-05-12) 

V-2 The subject-matter of claims 1 and 9 does not meet the requirements of clarity in the 
sense ol Art. 6 PCT. It is in particular unclear what is meant by "radial" offset d.stance 
since the claims do not define a reference system such as for instance a tool with a 
cylindrical body (and consequently a radius). Furthermore, the second ultrasound 
transducer has no other technical function in claims 1 and 9 than being adjacent to 
the first ultrasound transducer. The travel time (t) is not clearly defined. 

V-3. D1 / D2 / D3 respectively disclose: 

a method for determining a velocity of ultrasound propagation in a dnll.ng fluid in a 
downhole environment (D1: col.3, 1.41-44 / D2: col. 7, 1. 61 / D3: col.1, I.34-37), 

uitrasound pulse (D1 : co,.6, ..52-56 / D2: coL8 ,.22-25 / D3: coL5 L61 -62) 
into the drilling fluid in a borehole using a first ultrasound transducer (D1 . 34 / D2. 76 / 
D3* 40)" 

detecting the ultrasound pulse after the ultrasound pulse has travelled though the 
drilling fL a distance (D1 : RTT, col.7, 1.20-26/ D2: fig.5, S / D3, col.6, K29-32); and 
determining the velocity of ultrasound propagation from the distance and the travel 
time (D1 : col.8, l.44-col.9, 1.3 / D2: col.7, 1.64-67 / D3: col.6, 1.42-52). 
The subject-matter of claim 1 differs from the disclosure of D1 / D2 in that rt 
comprises disposing a second ultrasound transducer adjacent to the first u trasound 
transducer such that the front face of the first transducer is offset from the front face 
of the second ultrasound transducer by a predetermined radial offset d.stance 
D3 discloses a second ultrasound transducer (50) adjacent the first ultrasound 
transducer (40). The subject-matter of claim 1 therefore differs from the d.sclosure of 
D3 in that the front face of the first transducer is offset from the front face of the 
second ultrasound transducer by a predetermined radial offset distance (see lack of 
clarity in V-1 .). 
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Due to the lack of clarity induced by the lack of a technical function of the second 
ultrasound transducer (see also V-1 .), the subject-matter of claim 1 does not meet 
the requirements of inventive step in the sense of Art. 33(3) PCT, with regard to prior 
art D1, D2, D3. 

V-4. D1 / D2 / D3 respectively also disclose: 

an apparatus for determining a velocity of ultrasound propagation in a drilling fluid in 
a downhole environment (D1 : 24 / D2: 32 / D3: 20), comprising: 
a first ultrasound transducer (D1 : 34 / D2: 76 / D3: 40 ) disposed in a tool; and 
circuitry (D1 : 36 / D2: 88 / D3: 66) for controlling a timing of an ultrasound pulse 
transmitted by the first ultrasound transducer and for measuring a time lapse 
between ultrasound transmission and detection after the ultrasound pulse has 
travelled a distance (D1: col.7, 1.20-26/ D2: col.8. 1.22-25/ D3: col.6, 1.42-52). 
The subject-matter of claim 9 differs from the disclosure of D1 / D2 in that it 
comprises a second ultrasound transducer adjacent to the first ultrasound transducer 
such that the front face of the first transducer is offset from the front face of the 
second ultrasound transducer by a predetermined radial offset distance. 
D3 discloses a second ultrasound transducer (50) adjacent the first ultrasound 
transducer (40). The subject-matter of claim 9 therefore differs from the disclosure of 
D3 in that the front face of the first transducer is offset from the front face of the 
second ultrasound transducer by a predetermined radial offset distance (see lack of 
clarity in V-1 .). 

Due to the lack of clarity induced by the lack of a technical function of the second 
ultrasound transducer (see also V-1 .), the subject-matter of claim 9 does not meet 
the requirements of inventive step in the sense of Art. 33(3) PCT, with regard to prior 
art D1, D2, D3. 

V-5. D1 / D2 / D3 also disclose subject-matter of claims 2, 3, 5, 8, 10 as following shows: 

- 2 : D1 : col.6, 1.52-56 / D2: col.7, 1.64-66 / D3: col.6, 1.45-50. 

- 3 : D3: 50. 

- 5 : D3: col. 6, 1.42-52. 

- 8 : D1 : fig.1 / D2: 32 / D3: fig.3 

- 10 : D2: fig. 1 /D3: fig.3 

The subject-matter of claims 2, 3, 5, 8, 10 does therefore not meet the requirements 
of inventive step in the sense of Art. 33(3) PCT. 
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V-6. Dependent Calms 4, 6, 7 do not contain any features which, .n ^combin a*>n witt, the 
features of any claim to which they refer, meet the requirements of the PCT in 
respect of inventive step in the sense of Art. 33(3) PCT. 

v t Furthermore D4: USM661933, cited by the applicant (see description p.1 , 1.14), 

a sonde and a method of using the sonde for measuring the propaga^on 
S <* £Zic waves in the medium in which the sonde Is immersed I 
£££ for accurately determining the diameter of a casing based on serf ***** 
f^iTs. 1 31 col 13 1 14) The velocity is therefore not extrapolated from a velocity 
mlasuramenTn^ie a, «hl surface based on certain assumptions, but is measured 
"n v^The sXc-matter of claims 1 and 9 does no. either meet .he requirements 
onnTmive s,ep in me sense of Art. 33(3) PCT, Wim ragara .o pnor at D4. 
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Claims 



[cl] A method for determining a velocity of ultrasound propagation in a drilling 
fluid in a downhole environment, comprising: 

emitting an ultrasound pulse into the drilling fluid in a borehole using a 

first ultrasound transducer (37); 
detecting the ultrasound pulse after the ultrasound pulse has traveled 

through the drilling fluid a distance (d); 
determining a travel time (t) for the ultrasound pulse to travel the 
distance (d); and 

determining the velocity of ultrasound propagation from the distance (d) 
and the travel time (t). 

[c2] The method according to claim 1, wherein the detecting the ultrasound pulse is 
performed with the first ultrasound transducer (37). 

[c3] The method according to claim 1 , wherein the detecting the ultrasound pulse is 
performed with a second ultrasound transducer (39). 

[c4] The method according to claim 1, wherein the detecting the ultrasound pulse is 
performed with both the first ultrasound transducer (37) and a second 
ultrasound transducer (39) disposed adjacent the first transducer (37), and 
wherein a front face (37f) of the first ultrasound transducer (37) is offset from a 
front face (39f) of the second ultrasound transducer (39) by a predetermined 
offset distance (AD f ). 

[c5] The method according to claim 4, further comprising determining a borehole 
diameter (D bh ) using the predetermined offset distance (AD f ) and a difference in 
travel times (T 2 - Ti) for the ultrasound pulse to be detected by the first 
ultrasound transducer (37) and the second ultrasound transducer (39). 

[c6] The method according to any of claims 1-3, wherein the drilling fluid is located 
in a mud channel in a tool. 

14 REPLACED BY 
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[c7] The method according to claim 6, wherein said first and second transducers are 
located on opposite sides of the mud channel in the tool. 

[c8] The method according to claim 1, wherein a second ultrasound transducer (39) 
is disposed adjacent the first ultrasound transducer (37) such that a front face 
(37f) of the first ultrasound transducer (37) is offset from a front face (39f) of 
the second ultrasound transducer (39) by a predetermined offset distance (AD f ), 
wherein the detecting the ultrasound pulse is performed by the first ultrasound 
transducer (37), and wherein the method further comprises: 

emitting a second ultrasound pulse into the drilling fluid in the borehole 

using the second ultrasound transducer (39); and 
detecting the second ultrasound pulse after the second ultrasound pulse 
has traveled through the drilling fluid a distance (d + 2AD f ) using 
the second ultrasound transducer (39). 

[c9] The method according to claim 8, wherein the ultrasound pulse and the second 
ultrasound pulse are emitted simultaneously. 

[clO] The method according to any of claims 1-5 or 8, wherein the drilling fluid is 
located in an annulus between a tool and a borehole wall. 

[ell] An apparatus for determining a velocity of ultrasound propagation in a drilling 
fluid in a downhole environment, comprising: 

a first ultrasound transducer (37) disposed on a tool; and 
circuitry (82) for controlling a timing of an ultrasound pulse transmitted 
by the first ultrasound transducer (37) and for measuring a time 
lapse between ultrasound transmission and detection after the 
ultrasound pulse has traveled a distance (d). 

[cl2] The apparatus according to claim 11, further comprising a second ultrasound 
transducer (39). 
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[cl3] The apparatus according to claim 12, wherein the first ultrasound transducer 
(37) and the second ultrasound transducer (39) are disposed across a drilling 
fluid channel inside the tool. 

[cl4] The apparatus according to claim 12, wherein the first ultrasound transducer 
(37) and the second ultrasound transducer (39) are disposed on an outside 
surface of the tool. 

[cl5] The apparatus according to claim 12, wherein the first ultrasound transducer 
(37) and the second ultrasound transducer (39) are disposed adjacent each other 
on a tool surface, and wherein a front face (37f) of the first ultrasound 
transducer (37) is offset from a front face (39f) of the second ultrasound 
transducer (39) by a predetermined distance (AD f ). 
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